Memory modulation by brain benzodiazepines.
1. Recent evidence indicates that post-training memory processes are down-regulated by benzodiazepine/GABA-A systems in the amygdala, septum and hippocampus. Habituation and avoidance learning are accompanied by a decrease of benzodiazepine-like immunoreactivity in the three structures, explainable by a release of benzodiazepines. Immediate post-training microinjection of the benzodiazepine antagonist flumazenil into the hippocampus enhances retention of habituation. The post-training administration of flumazenil into any of the three structures enhances retention of avoidance learning. 2. The mode of operation of these systems was studied in detail in the amygdala using avoidance paradigms. The release of endogenous benzodiazepines during and particularly after training enhances sensitivity of local GABA-A receptors to muscimol, activation of the GABA-A receptors opens chloride channels that can be selectively blocked by picrotoxin and by Ro5-4864. Training enhances, and flumazenil reduces, sensitivity of the amygdala to the amnestic effect of locally injected muscimol by a factor of 100. Post-training intra-amygdala administration of picrotoxin or Ro5-4864 enhances retention. 3. These findings suggest that the endogenous benzodiazepine/GABA-A mechanisms that down-regulate memory in the amygdala, septum and hippocampus are activated in response to the anxiety and/or stress associated with each task. Memory lability which occurs in the post-training period and characterizes consolidation would thus be a consequence of the brain's response to anxiety or stress.